Steroid production by dispersed cells from fetal membranes and intrauterine tissues of sheep.
The hypothesis was examined that the fetal membranes and the endometrium and myometrium of pregnant sheep have the ability to produce oestrogens and progesterone from exogenous precursors, and that this capacity might change during the course of pregnancy, and in relation to the onset of parturition. Cells were dispersed from samples of myometrium, endometrium, allantois, chorion and amnion from sheep at Day 50, Days 130-135 of pregnancy, and at term, in labour, and were incubated in the presence of pregnenolone and 20 alpha-dihydroprogesterone as potential precursors for progesterone production, and oestrone sulphate and androstenedione as potential precursors for oestrogen production. In addition, the metabolism of radioactive progesterone and oestrone sulphate by the dispersed cells was examined. Pregnenolone was converted to progesterone in significant amounts by dispersed cells from chorion and endometrium only. At Day 130 and at term this conversion was blocked by the addition of trilostane, an inhibitor of 3 beta-hydroxysteroid dehydrogenase activity. There was no significant change in the net production of progesterone from exogenous pregnenolone with gestation. 20 alpha-Dihydroprogesterone was converted to progesterone by all tissues, and at each stage of gestation. Formation of progesterone from 20 alpha-dihydroprogesterone was invariably greater than that from pregnenolone, but did not change with pregnancy. Oestrone sulphate was converted to oestrone and oestradiol by all tissues. In the myometrium and chorion this conversion was lower at term than at Day 50 of pregnancy. In contrast, there was very little conversion of androstenedione to unconjugated oestrogen, minimal activity being demonstrable only in dispersed cells from the chorion in some preparations. Radioactive progesterone was converted to radiochemically pure 17 alpha-hydroxyprogesterone by chorion, and to radiochemically pure 20 alpha-dihydroprogesterone by amnion, chorion, allantois and endometrium obtained at term pregnancy. At term [3H]oestrone sulphate was converted to radiochemically pure oestrone by all tissues. We conclude that there is a tissue-specific distribution of different steroid metabolizing enzyme activities in the fetal membranes and intrauterine tissues of pregnant sheep. Of the substrates examined, 20 alpha-dihydroprogesterone and oestrone sulphate were preferred for progesterone and oestrogen production, respectively.(ABSTRACT TRUNCATED AT 400 WORDS)